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20... HIGH-FREQUENCY AMPLIFYING CIRCUIT 
22... MIXING CIRCUIT 

26... INTERMEDIATE-FREQUENCY FILTER 
28...MIXING CIRCUIT 

32.. .INTERMEDIATE-FREQUENCY FILTER 

34. . .INTERMEDIATE-FREQ UENCY AMPLIFYING CIRCUIT 

24... LOCAL OSCILLATOR 

38... PLL CIRCUIT 

30.. .LOCAL OSCILLATOR 

36... DETECTING CIRCUIT 

40...CONTROL PART 

44... OPERATING PART 

(57 ) Abstract: A receiver of double conversion system wherein unwanted components included in received signals can be removed 
without fail and wherein the number of constituent parts has been reduced. The receiver comprises an antenna tuning circuit (10) 
including a tuning coil (11) and a variable-capacitance diode (13); a high-frequency amplifying circuit (20) for performing a high- 
frequency amplification of a signal outputted by the antenna tuning circuit (10); two-stage mixing circuits (22,28) for performing 
two frequency conversions of an output from the high-frequency amplifying circuit (20); and a detecting circuit (36) for detecting an 
output from the latter-stage mixing circuit (28). 

>^^-i5iiaiHj^i ot. z<DTis s ri-mmi£i& ^ ot^mti^^im^iz^LrMmfRm^nomm^m^^ 

20t, ^<Dmm&m%M&2.0<Dmil\Ztt^XZmom&&&&*fto 2&<Dg^[I18§2 2. 28<h. &JS<BiI 



w 

m 

5> 



00 

m 



8 
5 



^4/042945 Al IlllllllUlllllllllllllllllllllllflfll 



wo 2iwr4/o42945 Ai i iihi iiHiiBi ii win inn inn iiiii iiirnrnniiii mil mil um inn ih iiimi m> 1111 mi 

(81) J§56ffl(ffllfy: CN.US. 2X?3- F&lfttXDtemiZ-WTlt. 3£ 88 S£*T 5**1.5 



K3 6 t $«PtTg^i«A<filBE$^ir^i„ 



WO 2004/042945 

m m m 

tt0R2 0 0 0-1 7 4 6 5 3^i<Di2-3I > Hl-H.4-*#j|R,. ) , 1© 

bT. l^g©M^lHlS&tc:A^^nsMfe|^ii^^se:i:fcJ;t). -SMfaiK t-SS 

^ -T X# 1 @ g ©^|U{^{c A# £ ti £ Z b £ ir&z. b.±PX^Z> 0 

±x£b;fe#gS2 000-17465 3 ^$6fcH^^ ^fcSiUt? 
^>^^^^bT^fe^4afcff-^fc^-b-r> ?gf^»Ji*S*ff-Dfc^t:|gillH| 

^x^?©>FSfie^*s^*n-c^^a»^t:ii©^s^*i9ii*nT ti a t 



^p-/JP2003/013108 



WO 2004/042945 



VJP2003/013108 



2 

m^m^(Dm^izMLx^mmM^nv^mmmh^m^x\,^o 

mm jubs & saw- & it . t > ^ ± mmmm v > t huub m v ^ =^ 

±MbfcT>^^-i5iiiifiig§fc^^n^iBiiiir3^;i/{± s m^^-ymz 



WO 2004/042945 



7JP2003/013108 



3 

&mmmfem<Dmmmm&&&T&TV* jv-yj-u y&m&t^ mm&mm 

mizxjj-rzMmBtfrz bizmz-zzt&ms. b^ G vy)v^>^—y 3 
^(D^mmxit, mi<Dm&m&frzmtignz^mm&m^<Dmmm.z: 1 om 
n zftmzmfe-?z>M&&^&^ zL<D&?izmmm<Dmmwi (amm©^ 
iatmz5o o,~i 6 ookHz) £*mmmm^(Dmmmh&*% <mtez> 

?i h 5 y 3r > ^ 5- — (D m& £ ffi it T %> Z. t & T* £ 3 o 

MS fc jft b T Stf b -T £ £ £ #S * b v ^ o dtUCcfc t)s n >^ 

££x ±5fcbfc^*;i/-:7^n^&ifeg s ffiM&ttlilBlfts Sf£l:feJ:tJf|g2 ■ 



WO 2004/042945 



7JP2003/013108 



4 

Jims, (fflwnm ^b^ts^t^i^^So 
ei 1 {is mi <DmmBm<D^mm<Dm^7rstm, 



WO 2004/042945 



7JP2003/013108 



5 



mmmm2 o. m-&®&2 2 > 2 8, mm&m&2 4^ 30, tprnmm-?* 

2 6, 3 2. 4>N)A»[li«i|§iei3 4, ^«3 6^ PLL[US§3 8 N fflfflp4 
0. DAC (^S^/lz-T^D^SfetftS) 4 2s &f£©-4'4£^T#lfift<*;h,T 

^>^±ieiiita]e§ i oj±s i^sa^-f ;i/ 1 i, 3>r>iM2, w^s^f*- 

X^^M^^-frSo n>^>^12i±, qr^«^^--h* 1 3©PiSBK:afrM>f 

mjj£nz>m-%hmffi&M.&2 4fr£mx<z'tizm&&mm^k.%m&t2>* m 
f 2 h-rzt, m&m&2 2&e>i±f 2±f i<ommLim<Dm^tfimt)isix%o 
WL%u&fr<Dfr&m.mgitZo mzi^ z®&&&m<DtpfommsL&i 0. tmh 

zfcSa^tbt^Dx f2-fl#10. 7MHzfc&Sft«»#C0tH^ 
1 + 10. 7MHzlzmfe?til££^o 



WO 2004/042945 ^^T7JP2003/013108 



6 

*26frt>mjj$tizm-%(Dm$im:%:f3 (=10. 7MHz) s Ma!W3 

ofrzmtjgnzmBmnm^tDmwim&f 4 t-rzt, w>&®m2 sa^&f 
3 ±f 4(om$im.ffifr<Dm^&mj]£nz>o 

mwt.ffifr<Dfr*mmm£%o 0y*« N z<Dmm^M(D3 i >bm$LWt.&4 5 okHz 

fca^.£*l-Cfe »K • f 3-f 4#4 5 0kHzfc:^5^CO«$7^;i/ 
* 3 2 ££oT^iR£*l£o 

<Dm-&m$&2 8iz^^xmm<Dm^Mm2 2±^^m±^fi^m^(ommLi^im 
*mm&mm®m3 a\±, tpmm&-?4 3 2^e>m*^ttfe4 5 okHz 

Jf§£flS8ig2§2 4i±, l^a©?l-^I5]g&2 2(;A*tSM»f 2 (=f 1-1 
0. 7 MHz) (DmBBMim^&m&TZo PLL0B&3 8tt s 

2 4 tt%tzm^.m.-»^V'-fir^m^Lx^^, mwioj^otplli 
{^3 8p^©pt^mi^ (ei^-t) <D<frmtt*mmT%z.£iz£ t> N jss&asigsg 

MIK«i6S3 0t± % 2^@©m^rI3E&2 8 tcA*"TSM«*f 4 (=10. 2 

5mhz) <Dmu$mm^&&&.*2>* *mm&-7jji*2 6frt>m*i£ti2>m 

f©^tf 3 (=10. 7MHz) «ffi»IS3 0-C 

fcfcs f 4 tvT <, 



WO 2004/042945 



7JP2003/013108 



7 

AMftSOSiiilKS^S (i$»S5 00~1600kHz) fcJ©£B#gjgS2 4 £ 
«fcoT»£«JB«*fiOT©««« ((SiSlOMHz) £#*£<J!|&oTVn 
>^=r>7 5 >^*fflV>fe^^t?tt^ PLLHJ8S3 8t:J:ot4 

»fci&5&JSI»fttft^5r— #£D AC 4 2 £ A;*J U £©^£5=— # .fc»J«r* 

mmmizu&2>&oiz7>^±mm®m 1 o©i5iisiii^©is:^>bsfft»n^o 

&f£&S4 4fcJU §M^©*Jffl##jgJ3*i^£fT ofefi)©%©T^D. ^©jn 

s^tit^x. 7>Tj-mmm&i o^omm^^jvi urvrtttt^ 

Ei2(±. H2©^ss^©g#^©^^^-riaT'$)So m2(,z^-rm2<Dm 
-mmmm%umffi2 o. M0i§2 2, 2 8, jsf»$Bts«2 4, 30, *p^m^7 

-f^ 2 6, 3 2, tflSM«E*i<ilHl.K|3 4 X tft«[®8S3 6> P L L08&3 8, #J 
fflU4 (K DAC4 2*s|m— ©^<*^IR±t3^^tLfc^f*:^@l OOti 
oT^f31£*lTl>3j&£, DAC 4 2&U&ffim.*mVT&\)^<DmjjT~$>2>ffl 

EI3«±. DAC 4 2©PJjffl«|^*^'ria*?f*5o 1213 IZTfiTk o lz s DAC 4 



WO 2004/042945 



YJP2003/013108 



8 

2fcfc, FET110, UK 1 2 0, 1 2 1, 1 2 2, 1 3 0, 1 3 1, 1 3 
2, 1 4 0, 1 4 1, 1 4 2 till 1 2 i:, 12 3, 

1 3 3, 1 4 3 fc, WW[Ug&l 2 4, 1 3 4, ••• 1 4 4 fijg^ifc 
1 5 0 t*^A,-zmi&£tlTU2>o 
FET110, 111, MUM 112£FET120,121 tZm^XBl 
(DZiU> h $5 — \E\$&&Ml&£tlT$5t), << Wt— #®SS1 2 4, FET 1 2 2 

%i%b/m%)ii i $m£ti%o ZL<Dm l<Dtil>> h DAC4 20A* 

7 s — *©fg 1 h difc^/SbTV^o £©Sg 1 tfy h d,# «1" ©^^ n 

<i 2 3*<fclFFETl 2 2 *> fcah>«.JJ8(Z3&^fea& x Hl©#l/>h 

£fc, FET 1 1 0, 111, itll 1 2i:FET 13 0, 13 1 h*m^ 
Xm2<D%V> h ^7 — ®m&mi&&tlTj3t)^ <i Wt-;#I3B&1 3 4, FET 

1 3 2*J;V7-tD^'f^>l-3 3JC<toT^^tt5«J#|HlESfc:<k^T^© 
ifrfP©*«r/*ia3^fl!liP i©m2 ©*l/> h ^ ^— ®j&J± N DAC42 
(DXJo?— *©^2 bTy h d 2 t^jiS Lt D : i 0i 2 If y h d 2 # "1" © 

-r^-to-fe-f #HIS&1 3 4 iciA^^^^M-^^N-r i/^;KZ)i:^lc:, 

7il-D^'fs>?'13.3j3«kVFET 1 3 2 A* £ $ £^ £12 
©#l^> h ^^-|IIg&Oi&#* s W^l{3^oT, ^Ott I s ^tt3o 

i^at, fet 1 1 o, lii, mmmi 1 2^fet 1 40, 1 4 it^m 

^TtnO*l/> h ^ — 0S&i)S^^nT^5 t), >f W?-#IUI&1 4 4, FE 
T 1 4 2^«tt>*T±D^-r y?- 1 4 3fc«fcoT«j££ft£«#@&C-«fcoT* 

<Dm<ir(DG%}/m%b&fflm£n$>o c©^n©^i/>h^^~ mrnji, dac4 

2 OA^Jr- ^©UnbTy h d> tCjtfJfabTV^So £©fgntfyf*d n # " 1 " 

7j-T3?XJ y=f- 1 4 3^3ctt>*FET 1 4 2 fc*->«Ji In 

©#l/> h ^ — Hlfi&CDl&ftASW^fcl&oT, ^Ol^I. ^tl^o 
#^JKfl2JK"T?t±x DAC 4 2 JcA;d£;ft£nt:y b©^— gTltfyhd 



WO 2004/042945 



7JP2003/013108 



9 

©2 (=2 l ) fg, 4 (=2 2 ) {g N -V 2 <n - l) f£fc&£J;5fc: N #FET0 

^ ^ m £ d > - (dx^-z (D{mzttjfc^tanm.%:&ffi-tz>z t&ntm 

^) ^p^-r^iit^^^T. -Kf~+tippm/ 0 c<Dum%km.*®-mte 
i 5 o±{kt\sX(Dum&ik*mfemmx ifiti^tsiii^t^So 

3®M©^tn;R 1 ~R ZO^tl^foOi&mU*. r i N Tz > r 3 . ^tv^ 
tL©^#ifc£ai ^ a 2 N a 3 £-f%b, m 4 lZ7F-tUg.W<WcWlfeffi 1 5 0 ± 



WO 2004/042945 



7JP2003/013108 



10 

bi = (airi + azrz + asTa) / (ri+rs+ra) 

mfe&l 5 0©— ^4gfc:3gttSDAC 4 2©iB2j«ffVout 
Vout = (ri+rz+ra) I 

ClOffi^mffiVout (± y JUfflMJgtfl 0 CgflsbfcfcSfc^ AV= (a 
ir 1 +a 2 r 2 +a 3 r 3 ) I 3 • 

&3 0 0 5 tc^-rmje«»s:^fip 1 5 o^f*:©.ia&fiMR-b.« 

b 2 =aia 2 a 2 ( r 1 r 2 + r 2 r 3+ r 3 r 1) 

/ ( a 1 a 2 r 1 r 2 + a 2 a 3 r 2 r 3 + a 3 a 1 r 3 r 1) 

i:&So &tc, mmfikM.mfe&i 5 0 ©-otitis d a c 4 2 ©aiijtff v 

out teu 

Vout =TirsTa I/ ( r 1 r 2 + r 2 r 3+ r 3 r x) 

CI CD m± SEE Vout t±, C^bbfct^t^ AV=aia 

iairir«r»I/ ( ai a 2 r 1 r 2 + a 2 a 3 r 2 r 3+ as a 1 r 3 r 1) Ittt'MM't o 

bs = (airi + a 2 a 3 r 2 r 3/ (a 2 r 2 + a 3 r 3 )) 
./ (ri+rzFs/ (r 2 + r 3 ) ) 
i:&3o %tz, m&VkW3BiftM\ 5 0©-^«^tiSDAC4 2©ffi;fr«ffiV 
out i± N 

Vout = (ri+rjra/ (ra+rs) ) I 

-©m^mjEVout i± N mmmMwi" cmtvfehgi^ av= (a 

iri+a 2 a 3 r 2 r 3 / (a 2 r 2 +a 3 rs) ) I Ic.l'fWMi'i'^o 

z<D£o iz y *mffiMm<D*m<&giW 100 £*i£DAC42y\ m^© 

® 1 5 Ofc«Etbfcfctt:|S^-rSMF««i8!^«l5 1 5 0 ©M^mflE^D AC 4 2 



WO 2004/042945 



7JP2003/013108 



11 

(DtittWEZLX^Zitiib, Um&fkmfeMl 5 0©^J^gtot>bTDAC4 

Lfr^K C©^JS^{±. ^Jg^m^SPl 5 0ft<D3MM(DmffiR 1~R3 
OM^^flbfe^ 3&lrbR 1~R 3 ©#^Jg^iSt£^M-r3 

^ ^ -©&;* £ ffiltf % Z. £ % 3 o- 

*»I0DAC4 2-^>ir:*-iID!lg0£§l Ofc*. MMiM/B^ >^ 

ttX^Zo hfrb, D AC4 2 ^©S^mig^gP 15 0 i±. CMO S ^n-fe^ 

& & o s yu -zxmo^mi&yn-tx %m^x, ^mmomm^mm^m 
ffl-rz z t i \) mmx § ^ & figii^oasfis^f iftsiitMt^ 

P«3^3^v^TS^©^ll^Sy^) s Rr^$>^o ±^.vr^m2cr>mmmmxi±, 

^0iO^fflV^cDAC, ^J^«R-2R^gJn;^ J P^f«Jg^©BAC 
£m^;fc^^i-*^BJ3£jg;B-r3 ^dfcLT&^W ©*§■££«:, m 

^©g&#mffi^^t-^^i*itc?am#ifig^i 5 o^iix.> mmz&-?x£. 
ffi£tizMftnR<Dm*mmu&izfoKxmb£&fti£&^ 0 ^©^^ 

sm^^gpi 5 o*mtimttmfe<DmK\zu%i&x-%iih*>^ urn 
&m.mfeffii 5 o &^A;xmtimfc&mmumzmKxmh-?z>nM&mz., z. 
<Dmm<Dm^ms.^FET no, 12 0, ,1 3 0. 1.4 o©^tb^tt©K., 



WO 2004/042945 ^Rt/JP2003/013108 

12 

£fcs ±$bfc!£2©|i|M^T&, DAC4 2fc^t:ft*ffij8«#iSseaPl 

D A C 4 2^®.aftffift-&Mftfitftfl9^& 1 5 O to<om&L<DUfr'&t> 
t^I^btflOftbfc^ DAC4 2rt©Mfi««t9!^l 5 0^©# 

gpi 5 oi:*frttDA.c4 2±.^(D^m^m.^m^<om^^^}izum.^mm 
150 ©aflE««*»3e-r < H« j;-v^o- 



WO 2004/042945 



r/JP2003/013108 



13 

». * O « 1 

f4CD**7;i/=f w\-— v a >#5£©^M$io 

-T>^^T^S^^*#^^-r^it^©®H^l^f3»(D^;vri>y\--^3 

mmfcm ©int£E^W5r5;^;i/-7to ^ 

©^^lga^cD^^tMf37>^7l^i@lsim©l^liM^*^i&^*Sfc» 
fc^*^&*ift^— ^*^fifcbTl9gB7 s ^^;v-7^-D^tft«t:X* , rs 

*$^k:#itsc:fc*^«i:-rsiaf^©«6HBl3SfB«©^7;i/ri>^-^a 



WO 2004/042945 



VJP2003/013108 



!4 

^©^5^f^^^-r^c:^^^ci:-rs^;i/=3 w*-s>a.>#5S;©g®IJI. 

9. HufB^St©^in;©^tL^tui±> *»«afeKJi©al«-y^Un>*:J:oT?KfiR* 

ttt* d s buI3^ »; s> n >©^FM^?iJS j ?>^^ u T©«a*M-r-s £ t iz & 

10. mmm®.<Di&m<D*Mti&^ *m<*Mm±(Di>mmi&&z^&nmmM 

i i. mm^p^ jv-t^u ^m^mi±, x^^ti^mmm^mm^-^ (om 
nzmmum&m.mfeffi£%:ffi?Lxj$ ?k B?rsBas«*i9!^fiP©p*»«E&tifffi 

©JIW«HfcbTai*t-SClfc*#«fct-SI»^©ttH^7^S3tt©^y;i/=i>^ 



WO 2004/042945 ^Br/JP2003/013108 



1/4 




WO 2004/042945 



# 



/JP2003/013108 



4/4 




^15 



1 50 



:R3 



1 50 



R1 



R2^ ^R3 



INTERNATIONAL SEARCH REPORT 



International application Mo. 

PCT/JP03/13108 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H04B1/26, H04B1/18, H03J3/28, H03M1/10 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H04B1/18-1/26, H03 J3/00-3/32 , H03M1/00-1/88 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho ■ 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Roho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 
A 



X 
Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP .10-173565 A (Toko / Inc.),, 
26 June, 1998 (26.06.98), 

Page 2, right column, line 8 to page 3, left 
column, line 18; Fig. 7 

6 US 6021322 A 

JP 63-077275 A (Matsushita Electric Industrial 
Co., Ltd.), 

07 April, 1988 (07.04.88), 

Page 3, upper left column, line 17 to page 3, 
lower left column, line 12; Fig. 1 
(Family: none) 



Relevant to claim No. 



1,2,5 
3,4,6,7 
8-11 



1,2,5 
6,7 
3,4,8-11 



[x] Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

U V document which may throw doubts on priority ciairn(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O n document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



**T* later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 January, 2004 (09.01.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

27 January, 2004 (27.01.04) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/13108 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
A 



Y 
A 



JP 05-043629 D (Victor Company Of Japan, Ltd.)/ 

11 June, 1993 (11. 06,93), 

Page 6, lines 10 to 16; Fig. 1 

(Family: none) 

JP 2002-319846 A (Kenwood Corp.), 
31 October, 2002 (31.10.02), 

Page 3, right column, line 30 to page 4, right 
column, line 12; Fig. 1 
(Family: none) 



3,4 
1,2,5-11 



6,7 
1-5,8-11 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



ffl§gtttJg#-5|- PCT/J PO 3/1 3 1 0 8 



&mvm-rz#m<n&m (mm&mtm (ipo ) 

Int. CI. ' H04B 1/26, H04B 1/18, H03J 3/2 8, 
H03M 1/10 



W3SE«rfifofc»/MSW» (m&ftWftm (IPC) ) 

Int. CI. ' H04B 1/18-1/26, H03J 3/00-3/3 2, 
H03M 1/00-1/88 



B*mmmmm&n 1922-1996^ 

0 ^m^m^msxm^n 1971-2004^ 

B*mmmm$im'£m 1994-2004^ 

0 ^mmmm^mm&n 1 996-200 4# 







mm-** 








X 


J P 10-173565 A (WtW&gift-) 


1, 2, 5 




1 9 9 8. 0 6. 2 6, ^2K^ffli^8^T-S3M&ffli^l 8*T, 




Y 


I7@ & US 6021322 A 


3, 4, 6, 
7 


A 




8-11 



09. 01. 2004 


H^3fe#^«)^0 27. 1.2004 


ttmmftf? (i sa/jp) 

Smi0 0-8 9 1 5 


WW?*** <*BW>*>5*Jl) 
mfS#-§- 03-3581-110 1 P 


5W 


9 7 5 0 


3 5 7 5 



lkPCT/ISA/?10 (1 9 9 8^7^) 



SBKttSfM PCT/JP03/13108 



Y 
A 

Y 
A 



J P 63-077275 A (feTl^ll^^tt) 

1 9 8 8. 0 4. 0 7, m3H£_kffilSl 7fT-B3MaiT«m 

2fr, mi HI (7 7 ^y-/j:t) 



JP 05-043629 U ( B * \?# * — tt^tt) 

1 9 9 3. 0 6. 1 1, ^61^1 0^t-S6H^1 6*r, Ml 



JP 2002-31984 6 A <8&&&ttrlsV?r K) 

2 00 2. 1 0. 3 1, f3I*«l3 0ff-f 4IW1 2 

» mim (7 7 ^ y — fcu 



1, 2, 5 

6, 7 

3, 4, 8 
1 1 



3, 4 

1, 2, 5 
11 



6, 7 

1-5, 8 
1 1 



8KPCT/ISA/2 10 (Dfe***- 3?«>iE#) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ gray SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

Of REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: \ __ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



